Background: Low birth weight continues to remain a major public health problem in Ethiopia in contrast to what is observed in many developing countries. Objectives: To assess some of the predisposing factors to low birth weight among deliveries in Jimma hospital. Design: Cross-sectional case referent study. Setting: Maternal and child health clinic and maternity ward of Jimma University Hospital, Ethiopia. Subjects: One hundred and forty seven mothers who gave birth to low birth weight (LBW) babies between June 1999 and July 2000 were identified. Main outcome measures: Normal and low birth weight. Results: The incidence of LBW was found to be 11.02%. Mothers younger than 20 years
INTRODUCTION
Globally, World Health Organisation estimates that 26 million low birth weight infants are born each year, constituting 17% of all births, nearly 95% of them in the developing world. One of the most reliable intrauterine growth index is birth weight (1, 2) . Low birth weights (LBWs) have been accepted as risks to adolescent pregnancy, with subsequent health problems for the developing child. Babies with low birth weight are more prone to death in neonatal and infancy periods than those with normal birth weight (3, 4) . Low birth weight is a major problem for developing countries. Some studies indicate the incidence of LBW to be 13% in Ethiopia, 13% in east Africa, 14-15% for Africa, 26.4% in India, and most of who are pre-term. The local Jimma study indicated the prevalence of LBW to be 11.08% (1, (5) (6) (7) .
It was established that early delivery and retarded foetal growth to be the major reason to the cause of low birth weight. Thus, the discussion about the cause and epidemiology of LBW should focus around risk factors that shorten the gestation's age and those that influence this (8, 9) . To the investigator's knowledge in Jimma Zone, the available data on factors associated with birth weight is limited to a few short duration studies on LBW infants, and no study has yet been done to elucidate predisposing risk factors associated with LBW following case referent method. This study aims at shading light on these factors. The result of the study could help the concerned organizations as a base line for other wide controlled study as well as planning health information to improve the well being of children and women in the Ethiopia and Jimma zone in particular.
MATERIALS AND METHODS

Study /area/design and population:
The population in this cross-sectional study consisted of 1441 women who delivered at Jimma hospital maternity ward during the months of July 1999 to June 2000. Jimma hospital is a teaching hospital found in Southwest Ethiopia, Oromia region. The hospital offers general and specialized maternity health care services. More than 70% of the total or institutional deliveries in the Zone are conducted in this hospital. The maternity ward is currently staffed by physicians and specialized obstetric and gynaecologists.
During the study period mothers who gave birth to LBW (n=147) babies were identified. For every LBW baby, three babies that were born with NBW (n=441) during the same period were randomly selected from the maternity ward. The mothers of the four babies (one LBW and three NBW) were then interviewed after getting their consent using pre-tested and structured questionnaire. The height of the mother, estimated gestation age of the foetus in weeks at the time of antenatal visit and history of maternal complications during pregnancy were transcribed on to the questionnaire from the ANC records. The other maternal variables collected include: age, parity, education, height, ANC attendance and complication during pregnancy.
Two mid wives were assigned to follow and record the data. However, every morning, the investigator went to maternity unit of the hospital and examined the records of all births that had taken place since the last 24 hours. The weight of the newborns were recorded in the first few hours of delivery using standard baby scale. In this study, low birth weight was taken as infants with birth weight less than 2500g (10) .
Statistical packages for social sciences (SPSS/PC version 11.0) soft ware programme was used to process the data. The commonest test of association (X 2 ) to examine the association of LBW with each of the variables was considered. However, (X 2 ) test is well known to represent a weak test of association, since it only tells whether or not two variables are significantly associated without any indication of the degree of strength of association. Large samples frequencies produce significant (X 2 ) even if the variables are weakly related. To more confirm the degree of association or strength of the association eventhough there are other methods of determining association between outcome measures as Lambda, Tau, gamma and Sommer's d, for convenience Phi Creamer's V was also applied that was explained in greater detail by Reynolds (11) . In this analysis Creamer's V value of less than 0.25 was used to indicate a trivial significant association. Other tests of association were applied where applicable.
RESULTS
One thousand four hundred and forty one live births were recorded during the study period. One hundred forty seven (10.2%) mothers gave birth to LBW babies. Five (0.4%) mothers gave birth to twins. Fifty two (51.0%) of these babies were born below 37 completed weeks of gestation (pre-term), 32(31.4%) were considered small for date and 18(17.6%) were above 42 completed weeks of gestation (post-term) making the incidence rate of low birth weight to be 11.02%. Table 1 shows age, education, height, antenatal attendance of the mother and sex of the babies in relation to birth weight. The age of most of the mothers in both groups lies between the age group of 25-29 years, that is 18.4% and 35.8% for LBW and NBW, respectively. The Chi-square test gave significant statistical association (p = 0.0001) between age of the mothers and birth weight. When Phi and Creamer's measures were applied to determine the strength of this association, a V value of -0.007 was obtained which was not conclusive. But a proportion of LBW was highest (42%) among mothers ≥ 35 years. For the number of women who had some education is small (23.9%), education variable was dichotomized into yes or no. Yes implies literate and no implies no education at all. The Chi-square test gave no significant statistical association (p> 0.05) between maternal education and LBW. The other measures of association (V= 0.10). The Odd ratio was estimated as 0.81 with 95% confidence limits, which confirms there are a significant association. Utilising the knowledge from Donnelley, et al (12) maternal height of 150 cm or less was taken to constitute a risk factor to LBW. The study subjects with babies of LBW and NBW accounted to 25% and 75%, respectively. The Chi-square test on the data (height and LBW) gave a significant association (p<0.005). Other tests also confirm this (V= 0.328) and the estimated odds ratio =0.98 (0.64<0R< 1.50). Therefore this findings suggests that mothers of cases of LBW are older than control mothers. Mothers of cases are shorter than controls.
The time when subjects visited antenatal clinic (1st, 2nd or 3rd trimester) was recorded to determine whether or not the time of the visit has any effect on LBW. Chi-square test gave a significant statistical association (p <0.0001). Creamers V measure was relatively high (V= 0.51). Mothers who commenced ANC in the third {84(57.1%} and second trimester {46(31.3%)} have highest number of LBW babies; the least 17(11.6%) was among those mothers who commenced ANC in early pregnancy, that is the controls attended ANC more than cases.
There were 316(53.7%) males making a male to female ratio of 1.2:1. A Chi-square test gave no significant association of sex with LBW (p> 0.05). Tests of strength of any association using other tests also indicated no association between sex and LBW (V= 0.06). Table 2 shows a contingency table to examine the relationship between parity and LBW. The Chi-square for trend test gave a statistical significant association (p <0.00001). A V measure also indicated the same (V=0.34). This shows that the higher the parity, the lesser the chance of having LBW baby. The examination in the trend of proportion of LBW decreases from 0.05 to 0.1 as one move from one parity to a higher one (the mothers of cases are less parous than controls) indicating a negative association between LBW and parity. Tables 3 and 4 shows maternal complications during pregnancy among mothers of LBW babies and those of NBW babies. Thirty (20.4%) mothers with LBW had clinical diagnosis of malaria as compared to 12.4% among those with NBW.
Fifteen (10.2%) of LBW mothers had pre-eclampsia toxaemia as against less than 2% among mothers with NBW. As depicted in Table 3 greater proportion of mothers with LBW (20.4%) had these complications and other complications as compared to mothers who had NBW. About 53% of mothers with LBW babies had one kind of complication during pregnancy, when compared to only 21.5% for mothers with NBW (Table 4) . When all kinds of complications are grouped together and tested for association between LBW and maternal complication all the measures indicated statistically significant association (V=0.34).
DISCUSSION
Some of the pre-disposing factors to LBW babies in this area were determined in this study. The study used hospital data for the analysis, but we are aware that the problems that exist in this type of data are selection bias. Even though, most births occur at home where it's impossible to obtain records. Thus hospital data even though have limitations, will continue to be the source of data for this type of study in this country.
Maternal age was found to have an effect on LBW. Mothers in the age range of 15-24 years (57.1%) and those in the age range of 35 and over (14.3%) had higher risk of having LBW babies than those in other age groups. These findings are similar to the results of other studies (11) (12) (13) (14) , but different in which in this study most favorable outcome in respect to LBW is observed among mothers aged 25-29 years.
LBW and maternal literacy status did not show any association as expected. But having no education has effect on LBW in which factors as maternal nutrition during pregnancy in turn affects the birth weight of the baby which was not addressed in this study. This could be explained that about 76.2% of the studied subjects were illiterate. This was also reported in studies done in Jimma hospital (7, (15) (16) (17) . Thus we could infer that high level education would have effect on LBW, which needs further large controlled study.
One of the other factors that were found to predispose mothers to have LBW is maternal height. About 19.5% of the small for date babies belong to mothers with height less or equal to 150 cm as compared to 10.9% for babies born before 37th week of gestation. Even though determining the contribution of genetic and past nutritional factors to height is beyond the scope of this study, literature's indicate that genetic, nutrition and past and present socioeconomic factors has influence on height of the mothers (6, 15) . The other factors being the same to affect all mothers, but those mothers with height less than or equal to 150cm may require more ANC than those above 150 cm (13) (14) (15) . We may speculate that starting to attend ANC during 1st trimester will help mothers to achieve a better follow up. In this respect, time of commencement of ANC in this study showed a significant effect on the outcome. Those mothers who attended ANC early during pregnancy (41%) had good outcome than those mothers who attended ANC later in respect to LBW. Pregnant mothers who attend ANC may get proper medical care, advice on nutrition and other supplementation during pregnancy, that could have positive effect on the babies birth weight, or they may be from better sociodemographic and educational status.
Parity and LBW in this study has showed association. The chance of getting LBW baby was found to decrease with increase of births. In this study spacing of births was not. Some studies reported that the relationship of parity and LBW to hold true if birth was spaced at least by two years (4, 13, 18) . We are aware that around the study area (Jimma) abstinence from sex, long breast feeding practice was observed, moreover the birth interval is commonly more than two years (16, 17) . The proportion of mothers aged ≥35 years contributing to birth is small (8.2%). Thus, the negative association between parity and LBW needs further study for clarification.
This study has also indicated that complications during pregnancy could result in LBW. The commonest complications observed being malaria (14.8%), preeclampsia toxaemia (4.2%) and antepartum haemorrhage (2.6%) and others in small percentages. These findings are in line with the studies done in this area and else where (7, (17) (18) (19) .
The proportion of LBW observed in this study is slightly less than that reported from Gondar and Addis Ababa (4, 18) . The current estimate of LBW proportion for Ethiopia, according to UNICEF is 13% (5). Similar or higher figures have been documented in east and other African countries (2) . The higher proportion of LBW among primiparous than multiparous mothers recorded in this study is in agreement with other studies.
This study examined some variables on the predisposing factors to end in LBW babies, the causes are multiple and maternal origin. To decrease the problems of LBW an efficient and regular ANC programmes should be implemented.; Vigorous nutrition health information should be given to decrease work load, secure adequate food supply and prevention of diseases is vital. Our study also suggest that reaching the healthy child survival objective will require further strengthening of maternal and child health services in this hospital where a high percentage of total births are being delivered. Finally we recommend seasonal based extensive community based study to implement a meaningful and effective programme to prevent or reduce the problems of LBW as well as to support the child survival health goal.
